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APPENDIX A. PROGRAM DIRECT COSTS

ALl INTRODUCTION

To enable determination of the cost impact associated with small changes to
the mission models described in this final report, individualized program
direct costs for each satellite program are presented in this Appendix. This
breakdown provides the "activity level dependent costs' for each satellite
program. Thus, for example, the cost impact of eliminating one satellite
program from the mission model is obtained by the reduction of the "activity

level dependent costs' associated with that particular satellite program.

The "activity level dependent costs, ' or, more simply, program direct costs,
are comprised of the total payload costs (as these costs are strictly program
dependent} and the direct launch vehicle costs. As all launch vehicle costs
are not totally program dependent (e.g., range support, supply depot, etc.),
only those incremental launch vehicle costs associated directly with the
satellite program are considered. For expendable launch vehicles the direct
costs include the vehicle investment hardware costs and the launch operations
costs., For the reusable STS vehicles the direct costs include only the launch
operations, recovery operations, command and control, vehicle maintenance,
and propellant support. The costs associated with amortization of reusable

vehicle investment, RDT&E range support, etc., are not included.

Program direct costs are presented for the following specific cases:

Case Launch Vehicle System | Payload System
Case A Current Expendable Current Expendable
Case B New Low Cost Expendable Best Mix
Case C STS (Space Tug I0C-1979) Best Mix
Case C-1 STS (Space Tug I0C-1979) Current Expendable

Adapted for Reuse
Case C-2 STS (Space Tug IOC-1985)* Best Mix
Case K STS (Space Tug I0C-1979)With Best Mix

Sortie Missions Included

%
Agena and Centaur upper stages 1979 - 1984,
CIII-A-1
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A.2 COST INPUT DATA

The payload cost data are obtained directly from the time-phased payload
program cost data presented in the main body of Volume III. These costs

represent total payload costs on a cash flow basis,

The direct launch vehicle costs are obtained from the average launch vehicle
cost per flight data presented in Volume III. These costs represent the direct
operating costs (DOC), or user charge, attributable to each individual launch
vehicle. Tables A-2 through A-7 present a summary of the expendable and
reusable launch vehicle DOC for each of the six cases considered. As the
expendable launch vehicle costs are rate dependent, their costs will vary

for the two different launch sites (ETR and WTR) and for the different cases
considered. As a result of this rate dependency, any change in the launch
rate of a specific launch vehicle will alter its direct cost per flight. As a

rule of thumb, the cost per flight of any expendable launch vehicle is pro-

portional to({annual launch rate)-o' , or
-0,2
CL o (R)
where
CL = Direct cost per flight
R = Annual launch rate

Though the above approximation is not an exact representation of the actual
cost/rate relationship, it should be sufficiently accurate for assessing small

variations in the mission model.

III-A-2



In order to present the launch vehicle costs on a cash flow basis, in a manner
similar to the payload cost data, the costs are spread over a three year per-

iod in accord with the schedule in Table A-1..

- Table A-1, Launch Yehicle Cost Flow
Year of Launch
n-2 n-1 n.
Expendable Launch 25% 55% 20%
Vehicles (including
hardware and direct
operations}
STS 0% 0% 100%

The above cost spreading for the expendable vehicles represents only an
average value for the many vehicles considered., Therefore, exact compari-
son on a year-by-year basis with the launch vehicle costs presented in Volume
IIT is not possible. The total expendable launch vehicle direct costs, how-

ever, will be comparable.

A.3 PROGRAM COSTS DUE TO RELIABILITY

A description of the launch vehicle reliability and payload infant mortality
considered in evaluating the total system costs is provided in Section 3.3 of
Volume V of this report. All of the launch vehicle reliability and payload
infant mortality cost estimmates, with the exception of the three Space Tug
non-recoverable failures, are considered as direct operating costs and are
consequently included in the individual program direct costs presented in
this Appendix. Table A-8 summarizes the methodology of incorporating

these effects into the cost analysis,

A.4 INDIVIDUAL PROGRAM DIRECT COSTS

The program direct costs are presented in computer tabular printout form.,
Three separate formats are utilized: two summary tabular formats and an

individual program format.

mI-A-3



The first summary format presents direct program total costs in terms of
total payload costs, launch vehicle direct costs, and program direct costs
on a satellite program-by-program basis (refer to Tables A-9, A-14, A-17,
and A-20).

The second summary format presents direct program life ¢cycle costs on a
program-hy-program basis, These costs group both the launch vehicle
direct costs and payload total costs on 2 year by year basis (refer to Tables
A-10, A-11, A-12, A-15, A-18, and A-21).

The third format presents life cycle costs for each program, in terms of
payload total costs, launch vehicle direct costs, and program direct costs
(refer to Tables A-13, A.1{6, A-19, and A.22}, Each satellite program is
presented on a separate computer printout sheet, with the following informa-
tion provided in addition to the cost data:
{a) DNumber of payloads launched {for the STS this
includes new and refurbished payloads).

(b) Expendable launch vehicle types and number
of launches.,

{(c) Number of Space Shuttle and reusable Space
Tug launches and number of Space Tugs
expended.

(d) The launch site {(ETR or WTR).

The individual program cost data are presented by cases in accordance with

the following schedule:

Section 1: Cases A, B, C (Tables A-9, A-{0, A-11, A-12, A-13)
Section 2: Cases A, B, C-1 (Tables A-14, A-10, A-11, A-15, A-16)
Section 3: Cases A, B, C-2 (Tables A-17, A-10, A-11, A-18, A-19)
Section 4: Case K {Tables A-20, A-21, A-22)

Note that the data in each section are organized by the cases to be compared,
so that tables previously used often are repeated for the convenience of the

user, The cases are those described in the main text of Volume III and listed

IIT-A-4



on page III-A-~1. The expendable launch vehicle cases (Cases A and B) are
repeated in the first three sections to provide easy comparison with the
different STS cases considered. Case K has a slightly altered mission model

from Cases A and B and is therefore not compared with them.

(Editor's Note: There is a difference in terminology between this volume and
Volumes Il and V as regards two NASA payloads. Tables A-9 through A-22
list a "Radio Explorer" which in Volumes Il and V is referred to as '"Astronomy

Explorer B.' Also, these tables list an "Astronomy Explorer' which in

Volumes II and V is calied "Astronomy Explorer A.')

II1- A-5
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Table A-2. Direct Launch Vehicle Costs Current Expendable Fleet,
Case A
COST PER
LAUNCH FLIGHT
VEHICLE SYMBOL SITE ($ M, 1970)

SCOUT SCT WTR 3.4

TAT (3C)/DELTA TAT3/D ETR 6.2

WTR 5.8

TAT (3C)/DELTA/TE-364 TAT3/D/T ETR 7.0

TAT (9C)/DELTA/TE-364 TATY/D/T ETR 7.0

WTR 6.4

TITAN IIIB/AGENA T3B/A ETR 8.9

WTR 10.7

TITAN IIIB/CENTAUR T3B/C ETR 10.5

WTR 12.6

TITAN IIIC T3C ETR 12.6

WTR 13.4

TITAN IIID T3D WTR 9.8

TITAN IIID/CENTAUR T3D/C ETR 16.1

TITAN IIID (7 SEG) T3F WTR 10.6

TITAN IIID (7 SEG)/CENTAUR T3F/C ETR 16.6

WTR 18.9

TITAN IIID (7 SEG)/CENTAUR/ T3F/C/B ETR 17.6
BURNER II

TITAN III M + BIG "G" T3IM+G ETR 45.1

INTERMEDIATE 21 121 ETR 240.0

ITI.A-6
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Table A-3. Direct Launch Vehicle Costs New Expendable Fleet,

Case B
COST PER
LAUNCH FLIGHT
VEHICLE SYMBOL SITE ($ M, 1970)

SCOUT SCOUT WTR 3.4

5 SEG SRM/CORE I/ TE-364 5/2/T ETR 4.6
WTR 4,5

5 SEG SRM/CORE II/CENTAUR 5/2/C ETR 10.0
WTR 10.4

5 SEG SRM/CORE II/CENTAUR/ 5/2/C/T ETR 10.3

TE-364

TITAN IIID T3D WTR 9,8

TITAN IIID/BURNER II T3D/B ETR 10.4
WTR 10.3

TITAN IIID/CENTAUR T3D/C ETR 15,5
WTR 15.9

TITAN IIID (7 SEG) T3F WTR 10.2

TITAN IIID (7 SEG)/BURNER II T3F/B ETR 11.0
WTR 10.9

TITAN IIID {7 SEG)/CENTAUR T3F/C ETR 16.0
WTR 16,3

TITAN IIID (7 SEG)/CENTAUR/B-II | T3F/C/B ETR 16.8

TITAN III M + BIG "G" T3M + G ETR 45,0

TITAN III 14 T3L4 ETR 35.8

TITAN III L4/CENTAUR T31.4/C ETR 40.8

III-A-7




Table A-4., Direct Launch Vehicle Costs Space
Transportation System, Case C

COST PER
LAUNCH FLIGHT
VEHICLE SYMBOL SITE ($ M, 1970)
SCOUT SCT WTR 3.4
TAT (3C)/DELTA/TE-364 TAT3/D/T WTR 10.6
TITAN IIIB/CENTAUR T3B/C ETR 14.9
WTR 15.6
TITAN IIIB/CENTAUR/BURNER II T3B/C/B ETR 15.1
TITAN ILIC T3C ETR 16.2
WTR 17.4
TITAN IIID T3C WTR 10.4
TITAN IIID/CENTAUR T3D/C ETR 19.0
WTR 18.3
TITAN IIID (7 SEG) T3F WTR 11.0
TITAN IIID (7 SEG)/BURNER I1 T3F/B WTR 17.4
TITAN IIID (7 SEG)/CENTAUR/B-II | T3F/C/B ETR 18.9
AGENA KICK STAGE A ETR 6.8
SPACE SHUTTLE SHTL ETR/ 4.4
WTR
REUSABLE SPACE TUG TUG ETR/ 0.5
WTR
EXPENDABLE SPACE TUG TUG EXP ETR 13.6
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Table A-5, Direct Launch Vehicle Costs Space
Transportation System, Case C-1

COST PER
LAUNCH | FLIGHT
VEHICLE SYMBOL SITE |($ M, 1970)
SCOUT - | scT WTR " 3.4
TAT (3C)/DELTA ' TAT3/D ETR ' 7.7
WTR 6.9
TAT (3C)/DELTA/TE-364 TAT3/D/T | ETR 8.9
TAT (9C)/DELTA/TE-364 TAT9/D/T | ETR 8.7
WTR 7.8
TITAN IIIB/AGENA T3B/A ETR | 11.2
: WTR 11.2
{ TITAN IIIC T3C ETR 17.3
WTR 17.9
TITAN IIID T3D WTR 12.3
TITAN IID/CENTAUR . T3D/C ETR 21.2
TITAN IIID (7 SEG) ' T3F WTR 11.1
TITAN IIID/(7 SEG)/CENTAUR/B-I1| T3F/C/B ETR 19.9
AGENA KICK STAGE A ETR 6.5
SPACE SHUTTLE SHTL ETR/ 4.4
WTR
REUSABLE SPACE TUG TUG ETR/ 0.5
WTR :
EXPENDABLE SPACE TUG. TUG EXP ETR 13.6

II1-A-9




Table A-6. Direct Launch Vehicle Costs Space
Transportation System, Case C-2

COST PER
LAUNCH PLIGHT
VEHICLE SYMBOL SITE ($ M, 1970)
SCOUT SCT WTR 3.4
TAT (3C)/DELTA/TE-364 TAT3/D/T WTR 10.6
TITAN IIIB/CENTAUR T3B/C WTR 15.0
TITAN IIIC T3C ETR 17.2
WTR 22,0
TITAN IIID T3D WTR 10.6
TITAN IIID/CENTAUR T3D/C ETR 17.0
WTR 17.1
TITAN IIID (7 SEG) T3F WTR 11.2
TITAN I1IID (7 SEG)/CENTAUR/B-II | T3F/C/B ETR 18.3
AGENA KICK STAGES A ETR 4.4
WTR 4.6
CENTAUR KICK STAGES C ETR 6.3
WTR 7.8
SPACE SHUTTLE SHTL ETR/ 4.4
WTR
REUSABLE SPACE TUG TUG ETR/ 0.5
WTR
EXPENDABLE SPACE TUG TUG EXP ETR 13.6
o1-A-10
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Table A-7. Direct Launch Vehicle Costs Space
Transportation System, Case K
COST PER
LAUNCH FLIGHT .
VEHICLE SYMBOL SITE {($ M, 1970)
SCOUT SCT WTR 3.4
TAT (3C)/DELTA/TE-364 TAT3/D/T WTR 11.4
TITAN IIIB/BURNER 11 T3B/B ETR 7.0
TITAN IIIB/CENTAUR T3B/C ETR 14.0
WTR 15.2
TITAN IIIB/CENTAUR/BURNER-II T3B/C/B ETR 14,5
TITAN IIIC T3C ETR 15.6
WTR 16.8
TITAN IIID ' T3D WTR 10.3
TITAN IIID/CENTAUR T3D/C ETR 18.6
WTR 18.4
TITAN IIID (7 SEG) T3iF WTR 10.8
TITAN IIID (7 SEG)/BURNER-I1 T3F/B WTR 15.9
TITAN IIID (7 SEG)/CENTAUR T3F/C ETR 17.8
TITAN IIID (7 SEG)/CENTAUR/B-II | T3F/C/B ETR 18.5
AGENA KICK STAGES A ETR 6.5
SPACE SHUTTLE SHTL ETR/ 4.4
WTR
REUSABLE SPACE TUG TUG ETR/ 0.5
WTR
EXPENDABLE SPACE TUG TUG EXP ETR 13.6
IIT-A-11
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The DoD Programs portion of Table A-9
are contained in Volume VI, Classified

Addendum, pages IlI-A-16 and III- A- 17,

I1-A-16 and III-A-17
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The DoD Programs portion of Table A-10
are contained in Volume VI, Classified

Addendum, pages III- A-21 and III- A-22.
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The DoD Programs portion of Table A-11
are contained in Volume VI, Classified

Addendum, pages III- A-26 and III-A-27.

I1I-A-26 and IIl- A-27
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TABLE A-12
. PROGRAM NIRCCT COST SUMMARY
OIRECT PROGRAM COSYS INCLUDING LOSSES
(MILLIONS OF 1970 NILLARS)
AST G SPACE TRAMSPORTATION SYSTEIM

L]

1974 1975 1976 1977 1978 1979 1980 1981 1982 1933 1984 1985 1986 1987 1988 1989 1999

PHYSICS AMOD ASTOONOMY

oS oo a g

ASTRONDMY IXPL 3 a 3 11 25 22 27 4 36 22 29 34 27 2% 27 i1 o
RADIG ZXPLORZIN G u 9 T 13 4558 54 1s 4 2&é b 20 3 & 1 7 11
My SPHERE L-ET G g 9 ] 15 13 il 18 22 13 4 6 3 5 4 3 0
M, SOHERT L=WT? £ b ¢ g 9 1% 13 11 19 22 15 4 9 3 & b 5
M, SPHERE M-ETR 0 T 2 Q 13 13 11 16 22 13 4 & 3 5 2 3 a
My SPHIRT M-WTA & 3 G & 9 15 15 11 24 22 15 4 8 3 9 2 5
M, SOHIAL YOPIR o & g B 29 38 39 37 40 31 22 24 25 15 15 12 5
OR3 30LAR 91% K 8 ¢ i 9 21 14 o 0 0 o ¢ ¢ 0 2 0 H
GEN RELATVIY A ] ) g J 0 G J 0 17 39 18 D £ 0 1 7 7
GEN RILATYTY 2 i} o U G f 4 25 25 0 2 0 2 ) 8 0 [ ¢
RANDIT INTZRFER ] g & i 3y 142 1F6 &p D D B o G o g 8 0
SnLAR ORANnIT-A £ J 4 g 0 f 0 D 25 56 26 o o S i3 12 0
SOLAR DREIT=0 G 2 3 0 2 & c ¢ 28 61 27 6 g 3 14 12 4
0PT INTERFER.A 0 d § i g a 0 0 0 2 d i u2 98 41 ] ¢
OPT INTERFIR.RP 0 g a i o 0 o il 0 0 0 0 148 39 19 0 il
HEAD-C i} 26 79 124 127 ao 99 148 79 39 T0 73 22 26 59 57 s
L S TELESCAPE 0 i) 3 2r 52 100 114 65 z8 34 s¢ as 28 25 17 ) 5
LARGC SOLAR 03 D 9 ¢ ¢ 0 G 39 1ap 212 85 20 - 19 18 99. 9% 7 3
LARGT RADIC OR 1 g o 3 Hj 0 0 0 41 173 183 33 32 35 2% 16 8
SUBTOTAL 0 26 7 179 345 511 516 6529 593 531 554 360 243 402 352 161 56
TARTH OASERVATIONS
POLAR EARTH 07 L t g 23 64 50 50 64 49 35 313 43 25 ir 13 19 i
SYNC EARTH A3 o 9 0 C 9 18 2e 29 17 9 20 25 19 9 & 4
CARTH FHYSICS ¢ i it U 13 33 34 32 21 1z 8 8 2 7 1 5
SYNC MET SaT o i 2 L G c 17 38 25 & 0 0 0 ? g 0
TIRDS H 3 3 a 0 8 20 13 g 0 5 11 i g 0 5
POLAR ERS o il i L 4 ¢ 0 g i 0 12 64 106 g2 0 -0
SYNG RS 0 | 5 g i 1& 42 34 23 & 0 0 3 16 12 o
SUSTOTAL G 4 (1 23 86 2% 185 210 135 58 f8 151 155 101 37 31 27
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A %

TAQLE A-13
INOIVIOUAL PROGRAM COST INCLUDING LOSSES (HMILLIONS OF 1970 DOLLARS)
SOLAR ORBIT-A 0354
LAUNCHED FROM ETR

CASE A CASE B CASE C
CURRZNT ZXPEND, SYSTEM NEW SXPENDARGLE SYSTEM SPACTZ TRANSPORTATION SYSTEM
L LY PL LV PROG PL LV Ly Lv PL LY PROG PL Lv LY LV Ly Lv PL LV PROG
T36 TOT DIR  DIR sr2f 0T DIR ODIR NEW REF SHTL TUG TuG TOT DIR NIR
c FXP

| 2 ]

=

wFY NG ND $ T $ NO NO NO NO 3 3 % NO NO NO NO NO NO NO b ) b3
V B —
S

1974 0 0.1 G ] g d 0.8 0.0 0.0 0 0 L 0 0 J.0 0.8 0,0 O.L.0 @© 1] it 0
1975 0 0.9 0 g a 0 0.0 0.0 3.9 1} 0 0 ] 0 0.0 0G.0 0.0 0.0 0 1} o il
1976 f# 0.0 0 4] 4 0 f.0 G0 0.8 ] 0 1) 0 ¢ 0.0 0.0 0.0 0.0 0 0 1] 4
1977 0 0.C 0 ] It 0 0.0 9.0 @G.0 0 0 0 1 0D 0.0 0.0 0.0 0.8 O 0 o 0
1978 0 Q.0 0 ] n 0 0.0 .0 0.0 0 0 0 H] ¢ 0.3 0.0 0.0 0.0 0 i) a Q
1979 g 1.1 g 0 1] D 0.0 ©.0 0.0 0 ] 0 0 0 0.9 D.0 0.0 C.0 O 0 0 i
1980 & 0.0 0 0 1+ 8 0.0 0.0 9.0 o o ] 0 0 0«8 0.0 0.8 0.0 O 0 0 0
1381 § 0.0 ¢ 2 a 0 0.0 &.6 3.0 0 [ [t g 9 0.0 C.0 G0 fH.0 0 0 0 0
1982 0 0.0 36 3 13 8 0.3 9.0 D00 30 3 i3 ] 0 0.0 0.0 @s0 O0OsC 0 25 0 25
1983 o 0.9 57 A 76 0 0.0 G.0 G0 57 6 73 0 0 0.0 0.0 0.0 0.0 0 56 0 56
1984 1 1.4 25 3 28 1 1.0 0.0 9.0 25 2 27 1 0 2.9 0.0 1.0 1.0 O 21 5 26
1385 0 0.0 ¢ 0 o 0 0.0 D0 0.0 i 0 g 0 0 0.8 0.0 G.6 0.0 0 o G il
1986 §¢ D.0 ) 1] 2 3 0.0 Ce0 0.0 0 0 G ] g 0.0 Q.0 0.0 0.9 0 0 0 0
1987 0 0.0 S 3 B & 0.0 0.0 040 S 3 § 0 0 0.0 0.0 0.0 ¢¢.0 € 5 n 5
1968 0 0.8 13 a8 21 G D40 Qe 0.3 13 b 19 a 0 0D.9 0.0 0.0 9.0 @& 12 0 13
198 1 1.0 5 2 3 1 1.0 0.0 0.0 6 2 8 1 0 0.3 0.8 1.0 1.0 O 6 6 12
1998 0 D.D G 0 a 0 0.0 0O40 8.0 g 0 g 0 D 0.9 0.0 0.0 {.0 9O 0 0 0

N - ———— A T —— s ] ke o o - A

TOTAL 2 2.0 146 27 173 2 2.4 0.0 0.0 146 22 168 2 0 ¢.0 0.0 2.0 2.0 9 126 11 137
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The DoD Programs portion of Table A-13
are contained in Volume VI, Classified

Addendum, pages III-A-98 through III- A-116.

III- A-98 thru IIl- A.116
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The DoD Programs portion of Table A-14
are contained in Volume VI, Classified

Addendum, pages [II-A-120 and III-A-121,

IlI- A-120 and III- A-121)
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The DoD Programs portion of Table A-10
are contained in Volume VI, Classified

Addendum, pages III-A-125 and III- A-126,

i[1- A-125 and III- A-126
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The DoD Programs portion of Table A-11
are contained in Volume VI, Classified

Addendum, pages Iil- A-130 and III- A-131,

III- A-130 and III-A-131
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The DoD Programs portion of Table A-15
are contained in Volume VI, Classified

Addendum, pages III- A-135 and IIi- A-136.

ITI- A-135 and II-A-136
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4 9

FY

6ET -V -III

1974
197%
1976
1977
1978
1979
19a¢0
1981
1982
1983
1984
1985
1936
1987
1988
1989
1990

TOTAL

CASE A
CURRENT EXPEND, S3YSTEM
PL LV . 3L LV PROG
TaT3 7107 DIR DIR
n

HO NO kS S T
0 0.8 0 8 i
0 0.0 0 6 ]
¢ d.0 o o ]
6 0.8 13 2 15
0 D.GB 22 2 25
1 1.0 13 3 16
0 2.8 14 & is
1 1.6 20 3 23
0 0.0 33 b 37
1 1.0 15 3 18
0 0.0 7 & 11
i 1.0 6 3 9
¢ 0.0 7 3 16
1 1.0 6 3 9
0 0.0 7 b i1
i 1.0 3 Z S
0 0.0 a 0 i
& &.0 166 4l 247

TABLE A-16
INOIVIDUAL PROGRAM COST IMCLUDING LOSSES (MILLIONS OF 1970 OO0LLARS)

My SPHERE L=-ETR

DSSA

LAUNCHED FROM ETR

CASE B
NEW EXPENDABLE SYSTEM

2. Ly Lv Lv PL LV PROG

5727 TOoT 9IR  BIR

T
NO KO ND ND 3 3 3
3 0.0 (o0 D0 U i i
T Geld G40 0.3 ¢ 0 i
0 0.0 ¢.0 ©C.0 0 G iy
3 0.0 0.0 0D 13 1 i4
T 0.8 BeC D40 2z 3 25
1 1.0 Lob Qs 13 2 15
0 0.0 8.8 0.0 is 3 17
t 1,9 Bl 9.0 20 2 22
5 2.0 0.0 G.0 33 3 36
1 1.0 0.0 C.0 i% 2 1?7
2 Bed Ged LaD 7 3 1t
1 1.0 0B.06 0.4 & 2 8
8 0.0 043 Qo0 7 3 ie
1 1.0 0.8 0.2 & 2 8
0 8.9 0.0 ©.0 7 3 10
1 1.0 9.0 9.0 3 1 i
3 0.0 D0 Ou406 o o c

o
65 Bsd Gel D0 166 30 19%

PL Lv
NEW REF TAT3
/0

NO KO NO

==~ — A = = S = = =
-
[ Y ot I - e Y o o Y = R e e e O e e v Y o e ]

-

OO oOamD oGO E OCOoOCey
O OR oM ORDMOODCO 0O o

CASE C-t -
SPACE TRANSPORTATION SYSTEM

LV LV LV LV PL LV PROG

SHTL Tud Tus TOT DIR DIR

Exe

NO NO N0 NO 2 3 3
B¢ J+0 G486 O y 0 0
0+ 2.9 0.0 0 G 0 0
D.3 9d.0 D.,0 A U 0 b
8.3 J.0 d.8 0 12 Z ih
Bed Jud 0.0 0 17 s 22
Jsd Gs40 9d.0 0 9 1 10
0.0 9.0 0.0 ¢ 8 0 3
0.9 5 «5 0 13 3 ie
G483 8.0 G0 & 22 0 22
8.0 «5 5 b 14 3 13
2.9 .8 0.0 D 3 0 3
2.0 + 5 «5 0 2 e 4
9.0 D0 046 0 2 0 2
D+ «5 5 3 3 6
0. 0.0 0.0 0 3 g 3
.5 +5 .5 0 2 3 5
3.2 0.0 0.0 9 a 0 0
G.0 2.5 2.5 u 106 22 128
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219

TABLE A-16
INDIVIDUAL PROGRAM COST INCLUOING LOSSES (MILLIONS OF 1970 DOLLARS)
My SPHERE M-HTR 0SSa
LAUNCHED FRCM WIR

CASE A CASE 8 CASE C-1
CURRENT EXPEND. SYSTEM NEW EXPENDABLE SYSTEM SPACE TRANSPORTATION SYSTEM
PL LV PL LV PROG PL LY LV LV PL LV PROG PL LV LV Ly LY Ly PL LV PROG
138/ TOT DIR DIR 572/ TOT DIR DIR NEW REF SHTL TUG TUG TOT OIR OIR
A G EXP
o _
[]
P FY  NO MO g $ $ NO NO NO NO I % § NO NO NO NO NO NO NO 3 % 3
S
1974 0 0.0 0 ] G 0 0.0 0.6 0.0 o ¢ G 0 B 0.0 0,0 5.0 0.0 8 a 6 0
1975 ¢ 0.0 f g § 0 0.0 ¢.C 0.7 i a § ¢ @ 0.0 8.0 0.0 0.6 0 g 0 o
1876 0 0.0 s 9 0 3 0s0 8408 0.0 ] 0 8 0 B 040 040 De8 D48 0 b o ]
1977 & 0.0 ] G 0 5 GeD Do0 Gob ¢ 1] @ 0 8 0.0 0.0 3.0 0.0 O 0@ g
1978 6 0.9 $2 3 15 § 5.0 0.8 0.8 13 3 46 G 9 0.0 0.0 9.0 0.¢ 0 11 0 11
1979 0 0.0 21 6 27 % 0.6 0.0 0.0 17 6 23 @ B 00 B0 2.0 8.0 0 16 & 16
1980 1 1.0 13 6 19 1 1.0t 0.0 0.0 12 S 17 1 0 046 BeD 1.8 1.2 O 9 5 14
1981 0 9.0 14 6 20 0 Ge0 $o0 0.8 13 & 19 € 0 0.0 9.0 9.0 0s0 0 a 9 8
1982 1 1.0 20 5 26 1 1.0 0.5 0.6 17 & 23 0 1 0,0 0.9 1.0 1.0 9 13 6 19
1983 0 0,8 33 7 43 0 B.0 §.2 8.0 26 6 32 G 0 0.0 2.3 9.8 0.8 0 26 0 21
1984 1 1.0 15 S 26 1 1.0 0.0 Q.0 12 S 17 B 1 0.0 G.0 1.0 1.8 0 1§ 5 15
1985 ¢ 8.0 7 6 13 3 0.0 0.0 0.0 5 6 12 0 & D0 340 0.0 G.8 0 2 0 3
1986 1 1.9 6 6 12 1 1.0 G.0 0.0 5 S 16 0 1 0.0 0,8 1.0 1.0 O 2 5 7
1987 8 0.0 7 6 13 8 0.0 0.0 8.0 6 & 12 4 0 0.0 ¢.,0 3.0 0.0 O 2 0 2
1988 1 .0 6 S 11 1 1.8 GeD 0.0 5 6 11 0 1 0.0 0.0 1.9 1.0 @ 3 6 9
1989 & 0.0 7 7 4% 9 GeC D40 0.0 6 & 12 0 0 00 Dol 0e0 Dol O 30 3
1990 1 1.9 3 2 5 1 4.0 8.0 C.3 3 2 5 0 1 G.0 0.0 1.0 1.0 0 1t 5 6

o A T — A T T R e e A W M R W A R W AR AR R L A A A A g R A W T W W W

TOTAL 6 6.0 164 70 234 6 640 0.2 0.0 141 68 2¢¢ 1 & 0.0 5.0 6.0 6.0 0 102 32 134
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TAGLE A-16
INDIVIDUAL PR0GRAM COST INCLUDIMG LOSSES (MILLIONS OF 1970 DOLLARS)
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TAJLE &-16

INDIVITUAL PROG=AM COST INCLUAING LOSSES (MILLTIONS OF 197¢

DOLLARS)
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TABLE A-16
INDIVIDYAL PPOGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 UOLLARS?
LARGE RADID 0A 0SSA
* LAUNCHED FROM ETR

CASE A CASE B CASE C-1
CURRENT EXPEND., SYSTEM NEW EXPENDASLE SYSTEM SPACE TRANSPORTATION SYSTEM
PL LV PL LV PROG PL LV Lv Ly PL Lv PROG PL Lv Lv LV LV LV PL LV PROG
T3C TOT DIR DIR T30/ TOT DIR DIR NEW REF SHTL TdG TUuG TOT OIR DIR
a EXP
=
T Fy NO NO 3 & % NO NO NO NO 3 g k3 NO NO NO NO NO N3 NO 3 $ 3
m

1974 0 9.0 0 1 ¢ J GBel G40 BG40 i ¢ B 0 0 0.0 0.5 0.0 Q0.0 @ G 0 o

1976 0 0.0 0 ] 0 8 D0.C G40 0.0 1} o U 0 0 0.0 0.3 0.G 0.0 ¢ 0 ¢ 0

1976 0 9.0 ] g 8 0 2.0 G.0 9.6 0 0 0 ¢ 0 0.0 0.0 9.8 0.0 Q0 g 0 0

1977 6 8.0 0 ¢ C 9 G.0 0.0 Q0.0 ] a 3 2 0 0.0 0.2 J.9 0.0 O 0 ¢ ]

1978 ¢ 0.0 G a G B 0s0 Ded 0.0 G 7 B ¢ G G40 0.0 9.0 2.0 8 0 ] a

1979 0 3.0 12 H H 3 GeD DeC TWl & U ¢ 2 Jd 0.0 9.0 3.0 0.% 0 0 0 v

198f G 0.0 0 3 3 3 0480 8.8 J.60 0 G & i C 0.8 J.0 Q.9 9.0 O [ 0 a

1981 6 0.¢ d e ¢ 7 8.0 0.0 $.3 i a G ¢ 0 0.0 J.6 d.8 gd.¢ 0 0 gJ 9

1982 ¢ 0.8 L1 9 41 9 D0 0Goei Gof 41 a 41 i 0 B+0 D490 Jed 3.0 0 41 0 1

1983 0 9.0 174 3 177 3 0.0 0.0 0.5 174 3 177 0 3 0.0 9.0 Gu@ G.0 06 273 0 173

1984 0 0.C 193 8 2061 0 G.0 [0 8.8 193 & 199 g t 6.0 0.0 &.0 OC.0 0 189 0 139

1985 1 1.0 112 & 116 1 1.3 G.4 0.2 118 5 115 i G CG.0 2.9 1.0 3.0 @ 81 5 15

1986 ¢ 0.0 El g 95 0 d.0 0.0 B.0 9e 6 a6 o 0 0.0 9.9 1.0 0.0 0 27 4 31

1987 1 1.0 31 ] a7 1 1.0 G0 043 81 6 87 G 9 8.9 0.0 1.8 0.8 0 30 S 35

1988 & 0.0 85 7 a2 t 0.0 d.6 0.8 a5 & 91 a 0 0.0 9.0 1.5 Q.0 @& 2z 7 29

13989 1 1.t 31 3 3 1 1.0 9.0 G.0 31 i 2 a 9 (.0 3.9 1.0 0,0 0 i1 5 16

1990 0 G.¢C 0 t 8 7 Ga0 Bad G40 3 0 g b 0 G.0 Jeuw L.2 0.0 0 3 b 7

e T ks A e g e e e e A R L b L Y N L L L T T

TOTAL 3 3.8 845 41 8u4b 3 3.0 Ge} 0.8 8L 34 839 1 0 0.0 J.3 3.5 0.4 0 577 30 617
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TABLE A-16
INDIVIQUAL PROGRAM COSY INCLUDING LOSSES (MILLIONS OF 197 DQLLARS)

DSSA

COOP APPL-R

LAUNCHED FRCH MHTR

CASE C-1

SPACE TRANSPORTATION SYSTEM

CASE g
NEW EXPENDABLE SYSTEM

CASE &

CURRENT EXPEND.

SYSTEM

Y S A e

LV PROG

PL
TOT DIR ODIR

LY LV

LV LV Ly
SHTL TUG Tue

PL
NEW REF

PL Lv PROG
TOT DIR

Ly

LV PROG PL LYV Lv
5727

PL
TOT DIR DIR

PL

DIR

TAT3
/0

EXP

uw
- A- 167!

HO

NO

NO

N NO NO

NQ

ND

NO

NO

3

NO NI

.

L= -]

o0

c.0
0.6
6.4
0.G

B+0
2.8
0.0
0.0

B.0
0.6
2.3
J.3

G.0
Gl
0.0
G.0

G+ 0.8
Ge2 047
8.0 0.3
0.0 Q.4

0.0
0.0
0.0
o

0.0
0.0

o oo

B
]
¢

1975
1976
1977
1978

L3
P
o
]

Je0 Je0 0.0
Je0

0.9
G.0

0.0

L=

De0 O

O.0

r.0

8.0

d. 0
3.9

D.6
9.0

G.0

1979

16
13

g
9

16
13

G.0

10
23

0.0

(-]

0.8

8

2

d.0

3.9

]

0.0 19

8.6

0.2

0.8

G0
0.0
0.9

.5
Gl

1.0

1
g
0
G

19382
1983
1984

0.0
g.0

d.9
Ja0

1.3
a0
e

e
0.2
9.0

0.8
0.9

0.0
Gad

L=

g

c.0

« 8

=]

9.4

[+=]

6.6

1985
1986

[= N o]

=20

U.0 0.0
4.0 0.0

d.3
0.3
D.8
0.3

0.0
U+0
0.0
G0

.8
8.0

G.0
el
B.4
UIIJ

0.0
Ga B

1987

6.0

7.8

15

12

9,1

0.0

12

0.0

0
1
0

19838

+5

+ 5

6.2
0.9

o

1,0
0.0

1989
1999

¢

0.0 G.0

1

L T el L e e it L L T i ——

P T . L T T T T T AR A e T Y

L T e

48 53

J+8 1.0 1.0

Ge0

C+0 0.8 57 11 68

57 13 70 1.9

2e0

2

TOTAL
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The DoD Programs portion of Table A-16
are contained in Volume VI, Classified

Addendum, pages III- A-202 thru III- A-220,

III- A-202 thru III- A-220
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The DoD Programs portion of Table A-17
are contained in Volume VI, Classified

Addendum, pages IIi- A-224 and III- A-225,

III- A-224 and III- A-225

182



92 -v -l

TABLE A-10
PROGRAM DIRECT COST SUMMARY
OIRECT PROGRAM COSTS INCLUDING LOSSES
. (MILLIONS OF 1970 DOLLARS)
CASE A CURRENT EXPENDABLE SYSTEM

1974 1975 197¢ 1977 1378 1979 19806 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
PEYSICS AND ASTROMCMY

ASTRONOMY EXPL 0 9 0 15 33 23 41 1] 57 27 23 62 L7 43 35 10 0
RACIO EXFLCREFK o 9 ¢ ¢ 22 69 EB 17 10 S¢ 70 21 14 L 12 29 13
My SPHERE L-£TR G 0 ] is 25 16 18 23 37 18 11 9 10 9 11 5 0
My SPHERE L-WTR 0 0 g 0 15 25 15 17 23 37 18 18 9 10 9 11 4
My SPHERE M-ETR 0 4 0 i4 25 17 18 23 37 19 11 3 12 3 i1 5 g
M, SPHERE M-KTR 0 0 0 0 15 27 i9 20 25 40 20 13 12 13 11 14 5
M, SPHERE UFFER 9 a 0 s 31 43 k1 52 52 36 29 36 17 22 20 14 2
ORE SOLAR CES 0 b G ¢ 21 L3 18 0 ¢ 0 1] 0 0 g 0 0 0
GEN RELATVTY A 0 0 ¢ 0 g 0 0 a 32 71 27 0 )] 0 I4 15 ]
SEN RELATYIY P 0 8 G 0 0 7 46 3¢ 0 0 0 ] 11 3 0 0 0 K4
RADIO INTERFER 0 0 ¢ 9 34 169 212 76 0 ] 0 g 0 L] 0 L ]
SOLAR ORBIT-2 0 0 0 0 0 0 0 Q 33 75 28 0 g 8 21 8 0
SOLAR ORBIT-B 0 0 0 0 0 ¢ 0 0 36 a0 29 0 (1 8 22 8 0
CPT INTERFER.A 0 9 0 0 8 0 ¢ 0 0 0 0 e 55 125 48 ¢ 0
OPT INTERFER.B a ¥ 0 ] ¢ 0 ¢ 0 0 1 1] 0 3t EE 26 0 0
HEAD-C . 0 38 107 161 152 128 162 160 13& 100 95 84 a¢ aq a2 o 0
L 5 TELESCGPE 0 1 0 23 82 128 138 103 98 89 97 2p 97 az 79 32 0
LARGE SOLAR OB 0 0 0 0 0 g 85 240 265 14% 118 131 118 102 113 37 0
LARGE RADIC c®R o o 1] a 0 g g ¢ hi 177 201 116 98 a7 92 34 a
SUBTOTAL 0 33 107 238 455 697 643 835 88p 963 783 566 647 678 599 252 32
EARTH OPSERVATIONS
POLAR EARTH CE 0 0 g 24 [ 77 88 109 as 64 67 a2 58 &4 I & 34 7
SYNC EARTH gBS G H 0 0 piL 32 34 50 28 23 31 49 28 22 16 15§ L
EARTH PHYSICS g a 9. 9 21 50 50 48 23 12 14 2 190 8 3 i G
SYNC MET SAT ] 9 bl G 0 0 3o 73 &3 ] H ¢ 0 0 ] g 0
TIROS a 0 0 ] ] 6 14 € g 6 14 7 0 0 5 16 3
POLAR .ERS 9 g Hi 0 0 Q 0 0 0 0 2h 111 163 59 g ] 0
SYNC ERS 0 i g 0 0 28 i 63 31 a i 7 30 41 13 ] 0
SUBTOTAL 0 g 2 24 108 193 287 349 216 118 150 2&% 289 174 85 65 is
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The DoD Programs portion of Table A-10
are contained in Volume VI, Classified

Addendum, pages Ill- A-229 and A-230,
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The DoD Programs portion of Table A-11
are contained in Volume VI, Classified

Addendum, pages III- A-234 and III- A-235,

111~ A-234 and 1II-A-235
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TABLE A-13
PROGRAM DIRECT COST SUMMARY
DIRECT PROGRAM COSTS INCLUDING LOSSES
(MILLIONS OF 1970 OOLLARS)
CASE C=2 SPACE TRANSPORTATICN SYSTEM

1974 1975 1S76 1977 1978 41979 1980 1981 1982 1993 1984 198% 1986 1967 1988 1959 1990

]

PHYSICS AND ASTRONCMY

ASTRONOMY EXPL 0 a a 11 25 2ée 27 bip 36 22 0 34 27 25 27 11 0
RADIO EXPLCRER 0 0 2 0 15 52 58 18 ? 37 53 22 3 7 1 8 13
¥,SPHERE L-ETR 0 1] 0 3 1a 16 15 i9 27 15 6 5 3 € 3 5 ¢
M, SPHERE L-WTR g b o ] 8 18 17 ie 23 27 18 6 3 3 8 3 8
MsSPHERE M=-ETR 0 g o 9 17 16 14 19 2E is 5 & 3 € 4 4 g
My SPHERE M~WTR 0 0 0 0 9 18 19 15 23 27 17 5 e 3 8 4 7
M, SPHERE UPFER ¢ o 0 3 26 40 34 Ll 43 34 23 24 24 15 16 11 6
ORE SOLAR CE€S 0 0 0 0 9 21 14 0 H 0 ¢ 0 0 0 G 1] ]
GEN RELATYTY A 0 0 G 0 L 0 1L g ¥ 45 22 0 0 0 1 9 12
GEN RELATVTY B g G 0 0 ] S 28 26 0 ] 9 2 5 ? ) ] 0
RADIO INTERFER g 0 ] 1 34 165 202 1032 1] 0 ¢ a 0 g 0 4 0
SOLAR ORPIT-A 0 4 o 0 1 0 0 0 26 64 28 0 ¢ 5 13 i1 ]
SOLAR ORAIT=-¢ 0 0 0 a g 0 ) 0 29 €5 29 g 0 5 14 11 0
OPT INTERFER.4 i} ) g 0 0 0 0 Q 0 1 ] 0 52 S8 41 0 i
CPY INTERFER.E 9 4 ¢ o 0 0 a 0 0 0 ¢ o 18 39 19 o 0
HEAD=-C i 26 79 124 127 8s 99 146 79 33 70 73 22 26 53 57 5
L S YELESCCFE J g 0 20 80 100 114 6% 28 30 80 85 28 25 17 8 5
LARGE SOLAR (B i i o Q q Q 39 180 212 as 20 19 ia €9 96 7 5
LARGE RADIC Qe 0 0 0 0 0 6 0 0 41 173 189 83 32 3€ 26 16 8
SUBTOTAL 8 2¢€ 73 175 348 533 680 635 618 674 580 354 242 404 353 185 69
EARTH ODBSERVATIONS
FOLAR EARTH CB a 0 0 23 63 50 S0 &5 48 35 34 52 2% 1€ 19 19 11
SYNC EARTH CRBS a Hi b ¢ 10 21 24 31 13 15 21 28 17 3 7 3 4
EARTH PHYSICS i} g 0 0 14 36 36 32 21 12 8 9 2 E 2 5 0
SYNC MET SAT 12 9 i 0 0 L 18 L8 32 € 0 ) 0 L] 0 0 0
TIROS 0 o 0 a 0 9 23 14 o 4 1 i0 0 0 0 5 9
POLAR ERS 0 i 0 0 0 0 0 g (1] 0 12 B4 106 £2 0 0 0
SYNC ERS 0 0 0 0 0 17 45 39 23 L4 0 0 & i€ 12 0 1
SUBTOTAL 0 0 0 23 87 133 196 229 143 79 86 153 185 €9 490 32 24
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The DoD Programs portion of Table A-18
are contained in Volume VI, Classified

Addendum, pages III- A-239 and IlI- A-240,

I11- A-239 and III- A~ 240
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